Introduction
Serological evidence of Herpesvirus hominis infection can be found in up to 90% of adults (Buddingh et al., 1953; Smith et al., 1967; Douglas and Couch, 1970) , and clinical or subclinical infection is probably acquired in early childhood. Recurrent infections are common, but as these patients have serum virus neutralizing antibodies (Nagler, 1944; Douglas and Couch, 1970 ) the latter do not seem to have a protective function. It is possible that cell-mediated immunity might be involved in the protection from recurrent herpetic infections. Indeed, there is (Cooper et al., 1968; Fulginati et al., 1968; Glasgow, 1970) and from a variety of virus infections (Blanden, 1970; Zisman et al., 1970) that cell-mediated immunity is an important defence mechanism against viruses. H. hominis has not been used in lymphocyte function tests except to stimulate lymphocyte transformation in an investigation of amyloidosis .
The present study was undertaken to determine the part played by cell-mediated immunity in both primary and recurrent H. hominis infections in adults. The aim was to test the immune competence of lymphocytes to H. hominis type 1 by means of the lymphocyte transformation, cytotoxicity, and macrophage migration inhibition tests and to compare these with the complement fixing antibody titres.
Patients and Methods
Infections with H. hominis were diagnosed on clinical, cultural, cytological, and serological evidence, and at the time of the first examination the lesions had been present from one to six days. The series consisted of six patients with primary herpetic stomatitis, seven with recurrent herpes labialis at the time of examination, and six with a definite history of recurrent herpes labialis. As controls, up to 36 normal subjects with no history of recurrent herpetic infections were studied.
A sample of about 50 ml of peripheral blood was obtained from each subject and about 40 ml was placed in a heparinized bottle; the remainder was placed in a dry, sterile bottle, and allowed to coagulate, and the serum was removed. Leucocyterich plasma was obtained from heparinized blood, using dextran sedimentation, and leucocyte cultures were prepared for the lymphocyte transformation test .
The three tests of lymphocyte function-lymphocyte transformation, lymphocyte cytotoxicity, and macrophage migration inhibition-were performed in parallel on the same specimen of blood. Lymphocyte transformation was carried out with both autologous serum and fetal calf serum as culture supplements, but lymphocyte cytotoxicity and macrophage migration inhibition tests were performed only with fetal calf serum. and all cultures were performed in triplicate. The results were expressed as the "stimulation index" which the ratio between the counts in antigen-stimulated and saline control cultures. An index greater than 2 in autologous serum and greater than 1-5 in fetal calf serum was considered to be positive.
Lymphocyte Cytotoxicity Test.-Lymphocyte cultures were established as described previously in the same way as for the lymphocyte transformation test but 5-ml cultures of 1 x 106 cells/ml were used. After three days of incubation with antigen or saline lymphocytes were added to 51Cr-labelled chicken erythrocytes which were used as nonspecific target cells (Perlmann et al., 1968) . The results were expressed as the "cytotoxicity index" which was the ratio between the percentage of 51Cr released into the supernatant by antigen-stimulated lymphocytes and that of lymphocyte-free controls. No correction was made for the unstimulated lymphocyte controls since their values have not exceeded significantly the release of 51Cr from the lymphocyte-free control samples. A cytotoxicity index greater than 7 was considered to be positive for herpesvirus-stimulated cultures and 5 for candida-stimulated cultures.
Macrophage Migration Inhibition Test.-The cell-free unconcentrated culture supernatants from the lymphocyte cultures were assayed for macrophage migration inhibitory activity with oil-induced, normal guinea-pig peritoneal exudate cells (Thor et al., 1968; Rocklin et al., 1970) . Saline control supernatants were reconstituted with antigen (Dumonde, 1970) 
Results
There were no differences between the patients with primary infections and those with lesions or a history of recurrent herpetic infection in any of the three tests. The results of the three groups of patients were therefore combined for comparison with the control group and these are shown in Figs. 1-3 [1] [2] [3] [4] [5] (Fig. 1) (Fig. 3) Complement Fixing Antibody Test.-Only two patients had antibody titres less than 1:5 and the others showed titres ranging from 1:5 to 1:40. In the control group 15 subjects gave titres of less than 1:5 and 12 yielded titres from 1:10 to 1:40. The mean titre in the patients was 2-38 log2 units (± 0 305) and in controls 1.11 log2 units (± 0272), and this difference 725 was significant by Student's t test (P < 0-01, D.F. 42). A comparison between the antibody titre and stimulation index (Fig.  4) showed a significant correlation between these indices in the control group (r = 0-581; P < 0-01) but not in the patients (r = 0 079).
Discussion
The results of this study suggest that patients with primary or recurrent herpetic infections possess lymphocytes specifically sensitized to H. hominis type 1, and that these are capable of in-vitro transformation with the specific antigen. This finding is consistent with the results of skin testing (Nagler, 1944; Rose and Molloy, 1947) , which showed that delayed hypersensitivity responses were elicited only in patients with serological evidence of previous infection. Skin testing was not performed in our patients, since there is no safe skin-testing preparation available at present, so that no correlation could be made between in-vitro and in-vivo results.
The differences between the stimulation index in autologous serum and fetal calf serum might be taken to indicate that antibody or antigen/antibody complexes were responsible for enhanced lymphocyte transformation (Ivanyi and Lehner, 1971) . The stimulation index in autologous serum was consistently greater than that found in fetal calf serum and it has been shown that antigen/antibody complexes produce greater lymphocyte transformation than antigen alone (Oppenheim, 1969) . No correlation was found between the stimulation index and antibody titre in patients with herpetic infections but there was a significant relation between these two indices in the control group (P < 0 01). It would seem that patients with herpetic infections show a dissociation between lymphocyte transformation and antibody production in contrast to normal subjects. All the patients with recurrent infections had antibodies in their serum and the dissociation between stimulation index and antibody titre supports the hypothesis that recurrent infection is due to a cell-mediated immunodeficiency involving macrophage migration inhibition and lymphocyte cytotoxicity. A similar dissociation has been found in patients with chronic mucocutaneous candidiasis between fluorescent antibody titre and stimulation index in autologous serum to C. albicans .
Since the ability to stimulate lymphocytes did not differ between patients and controls, protection from recurrent infection cannot be solely a function of lymphocyte sensitization. It has been suggested (Dumonde, 1970) that the expression of cell-mediated immunity may depend on the production of lymphokines such as macrophage migration inhibition factor. A deficiency of this factor was also postulated as the cause of cutaneous anergy in chronic candidiasis (Chilgren et al., 1969) , and such a deficiency has been found in one patient (Valdimarsson et al., 1970) . We have found in another study Kolbe, 1969; Reeves et al., 1969) . Sulphonamide resistance is not uncommon in bacteria causing urinary infection (Williams and Leigh, 1966; Gruneberg, 1971; Shaw et al., 1972) . The incidence of resistance to trimethoprim is low; it is currently found, in our experience, in about 1% of urinary infections with Escherichia coli (Gruneberg, 1971) .
We report here the isolation from infected urines of bacteria highly resistant to both trimethoprim and sulphonamide in which the resistances were determined by transmissible R factors.
Materials and Methods
Bacteria.-Strains of Enterobacteriaceae, highly resistant to trimethoprim, were collected by Dr. E. Joan Stokes, Miss Pamela Waterworth, and R.N.G. from clinical material sent to the diagnostic laboratories at University College Hospital. Antibiotic sensitivity tests were made in the first instance by a disc diffusion method in which the size of zone given with the test strain is compared with that given using a standard sensitive strain (Stokes, 1968) . Sulphonamide and trimethoprim sensitivity tests were performed separately on a medium free of inhibitors. There were five cultures of E. coli whose minimal inhibitory concentration (M.I.C.) for trimethoprim was 16 ,ug/ml or more, all resistant also to sulphonamide and one of them to tetracycline. There were three cultures of Klebsiella spp. and one of Enterobacter aerogenes, all resistant to ampicillin, trimethoprim (M.I.C. 32 ptg/ml or more), and sulphonamide, and with various patterns of resistance to streptomycin (S), tetracycline (T), chloramphenicol (C), nalidixic acid, and nitrofurantoin. One further trimethoprim-sulphonamide-resistant E. coli was isolated subsequently (see below).
Minimal Inhibitory Concentrations.-Small inocula (broth cultures diluted sufficiently to give isolated colonies) were streaked on plates lacking trimethoprim-sulphonamide inhibitor (Waterworth, 1969) and containing serial dilutions of drug.
The M.I.C. was taken as the lowest concentration which prevented visible growth.
